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Abstract 
Technology based financial innovation has had a great impact on the 
financial industry as a whole over the past few decades. It has presented the 
banking sector with an opportunity to increase the revenue base. This study 
intended to identify the impact of technology based financial innovation on 
non-interest income in Kenyan commercial banks. The study investigated how 
the adoption of ATMs and Cards, Internet and Mobile Banking and use of 
Funds Transfer Systems such as RTGS and EFT has impacted the non-interest 
income of commercial banks in Kenya. Descriptive research design was 
utilised. The study found that technology based financial innovation has 
significant effect on the non-interest income earned by commercial banks in 
Kenya. It recommends all stakeholders in commercial banks to take any 
investments made towards technology based financial innovation products as 
a strategy to improve non-interest income. 
 




Due to technology advancement and globalisation, the past few 
decades have seen change in traditional banking. This has made it possible for 
financial organizations to offer financial services that live up to the 
expectations of a changing generation (Beck, Chen, Lin and Song, 2016). One 
direct consequence is financial innovation which has not only redefined 
modern market economies but has also popularised new financial instruments 
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that offer better lending and borrowing systems and payment mechanisms. 
According to the International Monetary Fund, financial innovation has 
resulted to the emergence of vital services that evaluate, allocate and monitor 
the use of capital, while enhancing transactions and risk management. These 
improvements have resulted to significant changes in the demographics of the 
operation of commercial banks all over the world. As at 2016, there were 3.6 
billion automatic teller machines (ATM) in the world, increasing the amount 
of income commercial institutions earn from the use of these machines (ATM 
Benchmarking Study and Industry Report, 2016).  
However, challenges have been experienced as far as moving from 
traditional banking into the rather fast and sophisticated banking that integrates 
financial innovation (Laeven, Levine and Michalopoulos, 2015).  This study 
intends to highlight the relationship between financial innovation and non-
interest income. For instance, banks have had to introduce mobile applications 
and Smart ATMs to replace human tellers, internet banking to eradicate the 
problem of geographical distance as well as the emerging digital peer-to-peer 
banking. All these have had various effects on the way banks earn their non-
interest income (Shaikh and Karjaluoto, 2015). It is evident that an influx of 
financial needs has been created by this new seamless financial environment 
that makes it relatively easy and convenient to make transactions. First, the 
internet has offered a complete overhaul of how individuals and co-operations 
access financial services. New securities have been provided through this 
platform, which has greatly facilitated the movement of capital to the most 
required areas of investment leading to economic growth. Commercial 
banking is therefore changing, thus the need to understand the relationship 
between technologies based financial innovation and non-interest income 
(Beck, Chen, Lin and Song, 2016). These emergent relationships are explained 
through various theories that are based on financial innovation. These are the 
diffusion of innovation theory, disruptive innovation theory and market 
efficiency theory of innovation. These theories explain different aspects of 
financial innovation and its relationship with commercial banking.  
Technology based financial innovation can be considered as an act that 
leads to the creation and popularization of new financial systems that are 
almost entirely based on Information Technology (IT), risk transfer and credit 
and equity generation (Beck, Chen, Lin and Song, 2016). These new systems 
are often characterised by reduced cost, lower risks, improved services, 
increased security, better flow of capital to areas of investment and more 
importantly an improved financial service sector that accelerates economic 
growth. There are several technology based financial innovations that have 
been developed, including ATMs, credit and debit cards, online and mobile 
banking applications as well as funds transfer systems (FTS) such as real time 
gross settlement (RTGS) and electronic funds transfers (EFT). 
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An ATM is basically a computer terminal that comprises of a cash vault 
and a record keeping system capable of holding records of account 
information. An individual looking to utilise ATM services should have a 
credit or debit card that has a chip with their account information as well as 
their Personal Identification Number (PIN) that will communicate with the 
ATM computer and allow the transaction (Shaikh and Karjaluoto, 2015). The 
ATM offers a number of services to its users including the ability to withdraw, 
deposit, pay utility bills or transfer cash from one geographical location to 
another electronically. They are widespread, and need not be physically 
located near banking institutions. Online banking is a service provided by a 
commercial bank that allows customers to conduct financial transactions as if 
they were physically present in a banking hall while in reality they are using 
their mobile phones (Shaikh & Karjaluoto, 2015). It entails accessing banking 
services via the internet and hence also referred to as internet banking (Yee-
Loong Chong, Ooi, Lin and Tan, 2010). This means, banking services (such 
as accessing accounts, checking balances, point of sale purchases and transfer 
of large amounts of money via EFT) that would otherwise be only available in 
a banking hall are accessible remotely. It uses software in the form of an app 
that is provided by the financial institution to the customer for the sole purpose 
of transacting. Finally, FTS comprises of systems that facilitate the transfer of 
large amounts of money from one institution to another (Worku, 2010) and 
includes RTGS and EFT. RTGS enables the movement of funds from one 
banking institution to another in such a way that the settlement is in real time 
i.e. transactions are not subjected to time and take place instantly. In essence, 
settlements are completed as soon as they are processed on a one to one basis, 
eliminating the need for netting with any other transaction at the bank. This 
has revolutionised transactions that are of high-value and require immediate 
settlement. On the other hand, EFT is a form of electronic funds transfer that 
also handles high-value transactions. However, settlements done through this 
system are not real time but also rely on a network to function (Jack, Suri & 
Townsend, 2010). 
Traditionally, the main sources of income for financial institutions 
have been in the form of interests charged on loans and investments in various 
government and rated securities. This is because the core business of banks is 
to sell cash. However, non-interest income is fast emerging as the sole source 
of interest given the fact that interest earning sources are often capped by the 
government or they have a tendency to fluctuate from high to low. Non-
Interest income can be defined as creditor income derived from several fees 
charged upon offering services. These include fees from deposits, transactions 
from credit and debit cards, inactivity fees, monthly or annual service charge 
fees as well as insufficient fund fees. This income can also be in the form of 
asset sales, or penalties that are associated with withdrawals of overdrafts. Fees 
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from the use of ATM’s, credit and debit cards, as well as transactions made 
over the counter all fall under this category. It should be noted that the main 
drivers behind this income is the economic environment. For instance, in order 
for a financial institution to successfully trade securities or even provide equity 
financing to an organization, there are certain economic variables that have to 
be favourable (Williams, 2016). The movement of both domestic and foreign 
funds from one market to another has also become a profitable service for 
financial institutions today. Indeed, money can now be transferred from one 
place to another regardless of geographical location or time zone differences 
by use of EFT as well as rapid transfer (Lee, Yang and Chang, 2014). This 
involves the use of money orders, demand drafts and bankers cheques from 
one institution to another. All these sources of income have made it possible 
for financial institutions to be able to break even in a rather competitive 
financial industry. Moreover, they help the banks remain liquid in today’s 
environment where default rates among customers are high (Central Bank of 
Kenya, 2016).  
Three main Acts of Parliament that regulate the Kenyan banking sector 
are the Companies Act, the Central Bank of Kenya Act and the Banking Act. 
In addition the Central Bank issues prudential guidelines to guide the day to 
day operations of banks, bureaus and micro-finance institutions. The sector 
comprises 43 commercial banks, 109 forex bureaus and 15 micro-finance 
institutions as at the end of December 2016 (Central Bank of Kenya, 2016).  As 
such, this study concentrated on the 43 banks in the land. The Central Bank of 
Kenya (2016) asserts that thirty (30) of the forty three (43) banks are 
domestically owned while thirteen (13) are foreign operated. This report also 
points out that foreign banking institutions accounted for approximately 39% 
of the banking assets as of end of 2016. It is also important to note that all 
banks are under an umbrella body, the Kenya Bankers Association (KBA) 
which works with banks to ensure that the interests of the banks are well 
represented. The association also provides a platform for addressing sectoral 
issues, including the grievances of employees or relationship with the 
government (Central Bank of Kenya, 2016). 
 Despite the discussed benefits of technological advancement, rapid 
financial innovation can also pose a potential systemic risk. A rapid expansion 
of financial products that do not have a proven track record often fools 
investors into ignoring the risks associated with it (Beck, Chen, Lin and Song, 
2016). This can have drastic consequences especially in periods of economic 
stress. The financial crisis of 2007 – 2009 serves as a reminder of the 
possibility of such an occurrence. During the crisis, it was observed that many 
individuals as well as institutions underestimated the risks that would emerge 
due to new financial products in the global market. Consequently, key markets 
for liquidity, such as the interbank lending market were affected. From the 
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aforegoing, whereas financial institutions ought to take advantage of this 
innovation in an effort to maintain a desirable balance in their books, key risk 
measures should be taken to ensure that they do not venture in products that 
will affect ability to earn non-interest income. To enable innovation to 
continue benefiting future societies, there is need for setting up of prudential 




While earnings from lending money are important to banks, trends in 
the financial industry suggest that this form of income alone is not enough to 
sustain financial institutions economically. These institutions need to look out 
for additional sources of income (Chen, Huang and Zhang, 2017). These 
sources include, but are not limited to, non-interest-income. It has since 
become the primary way in which these institutions generate income even 
though it is viewed upon as a strategic line-item on the income statement. It is 
important to note that non-interest income channels entirely comprise 
technologically based financial innovation. As such, technologically based 
financial innovation is at the heart of commercial banks’ business as they seek 
to profit from non-interest income (Beck, Chen, Lin and Song, 2016). 
Several global studies have been carried out to elaborate the 
relationship between technology driven financial innovation and non-interest 
income. Frame and White (2014) investigated technological change, financial 
innovation, and diffusion in the banking sector. They acknowledged that as a 
result of technological changes, over the past 30 years, the market has 
witnessed significant developments in commercial banking. Their study 
highlighted that not much has been brought to light as to the manner and 
justification for developing financial innovations and how they actually impact 
a bank’s income and that much effort has been directed towards uncovering 
the behaviours of different users of technology based innovations in the 
financial sector and how these developments affect the welfare of individuals 
and societies (Frame & White, 2014). Beck, Chen, Lin and Song (2016) found 
that financial institutions tend to flourish in countries where securities are large 
and also where the regulatory frameworks are more restricted. Kenyan studies 
have also been done to elaborately explain this relationship. For instance, 
Gichure, (2015) studied the relationship between non-interest income and 
financial performance of commercial banks in Kenya. The study concluded 
that non-interest income positively contributes to the financial performance of 
commercial banks in Kenya. Based on this conclusion, the study 
recommended a heightened focus on management and monitoring of non-
interest income activities if banks are to register an increase in performance. 
Kamau, (2014) investigated the effect of cashless transactions and financial 
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trading income on non-funded income in commercial banks in Kenya. The 
study revealed that cashless transactions income and financial trading income 
have a positive effect on non- funded income in commercial banks in Kenya. 
As such, the study recommends that banks should conduct research on other 
viable avenues of non-interest income to banks, including the use of ATMs, 
mobile banking, internet banking and the use of financial innovation systems 
to generate income.  
Although these studies have established the correlation between 
financial performance and technology based innovation, the extent to which 
this innovation affect financial income that banks make has not been brought 
out clearly. This study intended to find this extent by first highlighting the 
current state of adoption of technology based innovation in commercial banks 
in Kenya. Moreover, provide a comparison of the non-interest income from 
technology based innovation products and non-interest income from other 
sources like fees and penalties. This should show the difference in income 
earned by banks from both sources, thereby giving the proportion of income 
attributed to non-interest sources.  
 
Methodology 
Descriptive analysis was used to describe the nature of the data 
collected, while a multiple regression model was developed and a multiple 
regression analysis conducted to illustrate the relationship between the 
independent and dependent variables. The multiple regression model took the 
following format;  
 Y= β0 + β1X1 + β2X2 + β3X3 + β4X4 + ε 
Where Y= Non-Interest Income (Amount of Income from Non-interest 
sources) 
 X1= Income generated from ATMs and Debit/Credit Cards 
 X2= Income generated from Online Banking 
 X3= Income generated from Mobile Banking 
 X4= Income generated from Funds Transfer System 
 
Results and Discussion 
Correlation tests to establish the relationship between the variables are 
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Table 1: Correlation Test Results 
 LNNIR LNATMC LNOB LNMB LNFTS 
LNNIR Pearson Correlation      
Sig. (2-tailed)      
N 44     
LNATMC Pearson Correlation .805**     
Sig. (2-tailed) .001     
N 44 44    
LNOB Pearson Correlation .594** .381**    
Sig. (2-tailed) .001 .000    
N 44 44 44   
LNMB Pearson Correlation .514** .255 .231   
Sig. (2-tailed) .000 .875 .909   
N 44 44 44 44  
LNFTS Pearson Correlation .651** .244* .301 .431*  
Sig. (2-tailed) .000 .078 .101 .080  
N 44 44 44 44 44 
**. Correlation is significant at the 0.01 level (2-tailed). 
Where LNNIR =Natural log of Non-Interest Income 
LNATMC = Natural log of Income generated from ATMs and Debit/Credit Cards 
LNMB=Natural log of Income generated from Online Banking 
LNOB= Natural log of Income generated from Mobile Banking 
LNFTS= Natural log of Income generated from Funds Transfer System 
 
Results indicate that there is a strong positive relationship between 
Non-Interest Income and amount of funds from ATM’s and cards as indicated 
by a correlation coefficient of 0.805 (p=0.001). Its relationship with income 
from online banking is positive and relatively strong as indicated by a 
correlation coefficient of 0.594 (p=0.001), similar to that of mobile banking 
(0.514, p=0.000). Finally, its relationship with income from funds transfer 
system is equally strong and positive as indicated by a coefficient of 0.651 
(p=0.000). The correlation coefficients between the independent variables 
indicate a weak but positive relationship which rules out the possibility of 
multi-correlation.  
A basic assumption of the classical linear regression model asserts that 
variables should have a constant mean, variance and the covariance between 
the values of two time periods should be zero. Violation of this assumption 
leads to spurious regression. To avoid this short fall, the unit root test was 
conducted on the variables to ascertain whether they are stationarity or non-
stationary. Augmented Dickey-Fuller (ADF) tests were employed by the 
study. If a variable is stationary at level, i.e. without running any differencing, 
then it is said to be integrated of order zero or I (0) and if it becomes stationary 
after differencing, then the variable is said to be an I (d) variable, where d 
represents the number of times it has been differenced. The null hypothesis for 
this test is that the variables are stationary. It is also important to note that the 
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study selected the lag length of the ADF test based on the Akaike Information 
Criterion (AIC) (McMillan and Schumacher, 2014). These results are as 
displayed in Table 2. 













Critical value Z(t) 
1% 5% 10% 
LNNIR -1.577         -2.212 -4.189* -3.750          -3.000            -2.630 
LNATMC -1.731 -2.653 -3.829* -3.750          -3.000            -2.630 
LNMB -1.329 -2.099 -4.587* -3.750          -3.000            -2.630 
LNOB -3.019 -1.252 -4.368* -3.750          -3.000            -2.630 
LNFTS -1.050 -4.085 -4.548* -3.750          -3.000            -2.630 
 
Table 2 indicates the test statistic results after first order of differencing 
and second order differencing. It was observed that at first order differencing, 
the null hypothesis that each of the time series variables has a unit root was 
not rejected at order zero (I (0) since their ADF test statistic values are less 
than critical values at the 1%, 5% and 10% level of significance. Similarly, 
upon first order differencing, ADF test statistic values indicated that the null 
hypothesis that each of the time series variables has a unit root cannot be 
rejected at first differencing (I (1)) because they were less than the critical 
values at the 1%, 5% and 10%. However, upon second differencing, the null 
hypothesis that each of the time series variables has a unit root was rejected 
because all the ADF test statistic values were greater than the critical values. 
This shows that all the variables under investigation are individually integrated 
of order two I (2).  
Table 3 indicates that the model had no omitted variables and that their 
coefficients are significantly different from zero as indicated by a significant 
calculated F value of 11.821 which is statistically significant as indicated by 
p=0.000<0.05. This implies that the regression line is a line of good fit.  
Table 3: ANOVA Findings 
ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 1.005 4 .251 11.821 .000b 
Residual .829 39 .021   
Total 1.833 43    
a. Dependent Variable: LNNIR 
b. Predictors: (Constant), LNFTS, LNMB, LNATMC, LNOB 
 
The multiple regression analysis results are presented in the coefficient 
Table 4. The study establishes that each technology based financial innovation 
product has a significant positive effect on non-interest income as indicated by 
P>t values of 0.009, 0.016, 0.046 and 0.001 for ATM’s and Cards, mobile and 
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internet banking and finally funds transfer system respectively. This is because 
each of these significant values are less than 0.05. 







B Std. Error Beta 
1 (Constant) -.661 3.015  -0.22 .828 
LNATMC 1.268 .464 1.469 2.733 .009 
LNOB .272 .107 .261 2.542 .016 
LNMB .146 .071 .245 2.056 .046 
LNFTS .365 .058 .237 6.293 .001 
a. Dependent Variable: LNNIR 
 
 The following regression equation is derived; 
LNNIR= -0.66+1.267 LNATMC+0.272 LNMB+0.146 LNOB+ 0.365 LNFTS 
This equation has coefficient values next to each technology-based 
financial innovation product used by banks to earn income. Its interpretation 
is as follows;   
 Coefficient for LNATMC= 1.267 implies that holding LNMB, LNOB 
and LNFTS constant, a 1% increase in the income generated from ATM’s and 
cards will translate into a 1.267% increase in Non-Interest Income of 
commercial banks. Coefficient for LNMB= 0.272 implies that holding 
LNATMC, LNOB and LNFTS constant, then a 1% increase in income 
generated from mobile banking will translate to a 0.272% increase in Non-
Interest Income of commercial banks. 
 Coefficient for LNOB= 0.146 implies that holding LNATMC, LNMB 
and LNFTS constant, a 1% increase in income generated from online banking 
will translate to an increase in Non-Interest Income by 0.146%. Coefficient for 
LNFTS=0.365 implies that holding LNATMC, LNMB and LNOB constant, a 
1% increase in income generated from funds transfer systems will result to an 
increase in Non-Interest Income of banks by 0.365%.  
 
Conclusion and Recommendations 
This study finds that an increase in the mount of income generated from 
financial innovation products positively and significantly affects non-interest 
income and recommends all stakeholders in banks should take any investments 
made towards technology based financial innovation products as a strategy to 
improve the amount of income they earn from non-interest sources. This 
comes at a time when technology and finance are merging so much so that the 
traditional branched banking system is slowly being replaced by digital 
banking. Soon, the banking industry will be taken over by these financial 
innovations, which will generate most of non-interest income. More 
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specifically, the study recommends stakeholders of commercial banks to 
invest in ATM’s and cards such as the debit and credit cards in an effort to 
earn more income through them. An increase in the number of ATM locations, 
addition of more security features to the cards and promotion of plastic money 
transactions in the market would translate to an increase in demand for these 
cards. With this demand satisfied, commercial banks are bound to have a 
significant improvement in their non-income interest since the higher number 
of ATM’s and cards will facilitate an increase in the number of transactions 
that take place which in turn translates to an increase in the amount of fees 
collected from these transactions. An investment in this technology based 
financial innovation is therefore critical.  
An investment in mobile and online banking platforms is also highly 
recommended by this study. The usage of these alternative banking platforms 
has been increasing over the years as indicated by a steady increase in the 
amount of income generated from them. This study found that an increase in 
this income has a statistically and significant effect on non-interest income 
earned, making an investment towards it critical. Mobile and online banking 
services appeal most to the youthful population who form a major 
demographic those banks are targeting. This population is on the move, 
technologically empowered and relies on hand held devices and internet to run 
their lives. Finally, the study also found a significant positive effect on the 
amount of income earned from funds transfer systems such as RTGS and EFT. 
This therefore implies that an investment in this technology based financial 
innovation is highly recommended by the study as it would lead to a significant 
increase in non-interest income earned by commercial banks.  
This study was based on secondary data sourced from Central Bank of 
Kenya, which collates the information from all banks. However, specific data 
like number of transactions, deposits or fees charged by every commercial 
bank would have been more helpful in analyzing the level of adoption of the 
technology based innovations across different banks. Moreover, primary data 
sourced from key stakeholders in the industry through techniques like in depth 
interviews would have gone a long way in qualifying the quantitative 
secondary data collected. 
 The study also considered only four technology based financial 
innovations in its analysis. It is important to note that there are other sources 
of non-interest income that are technology based and have just been 
incorporated by commercial banks such as funds collecting devices for 
example mobile VISA, Pesa Link and dedicated applications for diaspora 
banking. Funds collected from their use also forms part of non-interest income 
not considered by this study. The study recommends future studies to consider 
a different time frame for purposes of comparing results. Studies can therefore 
be framed using the same topic but covering more than 10 years. This will 
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provide the researcher more data points that can further test the accuracy of 
the regression model used. 
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